INTRODUCTION
Recent taxonomic contributions to the knowledge of the genus Trichinella Railliet, 1895 have resulted in the recognition of five species and three different gene pools on the world scale (10, 24) , the epidemiology of which needs to be carefully redefined. The aetiological agent of trichinellosis in Italy has been identified recently as Trichinella britovi (T3), a Trichinella species of the south-west Palearctic region, originally considered as Trichinella nelsoni by Soviet authors (29) . The domestic species, T. spiralis sensu stricto (Tl), has occasionally been imported into Italy (22) . In the present paper, the authors report on the epidemiology of T. britovi in the north-west of Italy and make reference to both unpublished and published data (9, 25, 26) .
MATERIALS AND METHODS
Research carried out to date has attempted to answer the following questions: Muscle samples (principally tongue and diaphragm) from 7,142 wild boars were collected during five consecutive hunting seasons (from 1986/1987 to 1990/1991). Diaphragms of 80 free-ranging hogs were also collected in 1991. The origin of samples is reported in Tables I and II . Parasitic larvae were detected by means of trichinelloscopy (54 cells per sample) and the peptic digestion technique (6) on samples of 5-10 g each. In addition, three 60-day-old nematode-free piglets were fed, over a 24-hour period, with the raw meat of a fox naturally-infected with T. britovi. Each piglet received a dose of approximately 75, 750 or 7,500 larvae, respectively; one piglet was used as an uninoculated control. The animals were euthanised on day 50 post-infection and examined for Trichinella larvae, as indicated above, in 10 g samples of tongue, masseter, abdominal muscle and diaphragm. Blood sera withdrawn on days 0 and 50 post infection were tested for specific antibodies by immunofluorescence (23) . -pooled hind-leg tissue from 965 small mammals (Table III) and the diaphragm of 15 Alpine marmots (Marmota marmota), collected close to places where infected foxes had been shot or found dead, were examined for Trichinella larvae by peptic digestion (6); -during winter and early spring, fox carcasses were laid out in one lowland and three mountain areas, and their consumption by scavengers was observed over four weeks by means of snow tracks and feeding signs (Table IV) .
Biochemical identification was carried out for 27 allozymes (12) on Trichinella isolates from eleven foxes and one wild boar. 
RESULTS

Epidemiological significance of wild swine
A wild boar (wounded adult male from the Ligurian Alps) was found to be naturallyinfected with T. britovi (120 larvae per g in diaphragm tissue).
Experimental infection was successful in the piglet which had been given 7,500 larvae, but only 0.2 larvae per g were observed in the diaphragm tissue and none in the other samples. Seroconversion was detected in two of the infected piglets (750 and 7,500 larvae) on day 50 post-infection.
Epidemiological significance of red foxes
Thirty foxes (2.1%) and one badger (an adult female from the Maritime Alps) were positive; the mean density of larvae in the vulpine diaphragms was 29.7 per g of tissue (range = 0.5 to 125 larvae per g). No other mammal was positive. The origin of infected foxes is reported in Tables I and II . Eleven vulpine isolates were identified as belonging to T. britovi.
Results of field trials with fox carcasses are reported in Table IV . Cannibalistic behaviour was fairly common in mountain foxes, whereas lowland foxes refrained from feeding on the carcasses. In the lowland area, the carcasses were laid out for 65 days without being taken away by any land scavengers; only buzzards and crows were responsible for some consumption.
DISCUSSION
Nine autochthonous outbreaks of human trichinellosis have been recorded in Italy since 1961: infected wild boars were the source for five of these (3, 23) , while freeranging hogs (7, 28) and foxes (18, 23) accounted for only two each. Data showed that wild boars and free-ranging hogs were not significant reservoirs of T. britovi in the areas studied. The sample size supports this conclusion, as the number of animals examined was 20% higher than the average yearly hunting bag for north-west Italy (25) . These results parallel those of other surveys carried out in northern and central Italy, where natural infection of wild boars was either absent (8, 13, 20) or sporadic (21, 27) . Furthermore, results of the experimental infection performed offer a reasonable explanation for both this situation and the presence of specific antibodies in 7.2% of 803 wild boar sera tested so far in Italy (13, 21, 23) . The dose-dependent success of piglet infection and the minimum infective dose are consistent with similar trials using strains of fox origin from central Italy (2, 16, 19) .
In the area studied, the red fox is the only host species in which T. britovi is frequent rather than sporadic. Significant variability in the prevalence of infection has been observed between foxes of different eco-geographic origin, with optimum conditions for the spreading of this parasite existing at relatively high altitudes (above 800-1,000 m). A similar observation, though not expressly stated, emerges from the analysis of other sets of epidemiological data (4, 6, 15) . The authors have considered three possible explanations for this, as follows: a) different levels of predation on other T. britovi reservoirs b) different opportunities for cannibalism c) different attitudes towards cannibalism.
Hypothesis b) can be eliminated at once; although higher natural mortality is expected in mountain habitats due to harsh environmental conditions, a much higher "anthropogenic" mortality is actually recorded in the lowlands due to road casualties, hunting wounds, agricultural poisoning, etc., making fox carcasses more frequently accessible to conspecifics.
The negative findings in small mammals and Alpine marmots, which are among the most common prey of foxes in the north-western Alps (11), tend to discredit hypothesis a). The same conclusion arises from previous data on 1,222 small mammals from mountain areas of northern and central Italy where fox trichinellosis is endemic (2,5,18).
As regards hypothesis c), preliminary evidence shows that fox carcasses, though regularly consumed by mountain foxes, do not represent an attractive food source for their lowland kin. The abundance of other food resources in lowland areas may account for this behaviour. On the other hand, it is generally accepted that, in temperate zones, food quantity is a limiting factor for fox populations living in the most selective environments; much larger "home ranges" and strictly individual behaviour in mountain foxes indirectly confirm this (1).
The epidemiological significance of mustelids appears negligible, even though sample size was limited in this case. Sporadic infections in a badger (17) and a stone marten (7) have been reported in the literature in Italy. The lack of infection in highly efficient mouse-eaters (Martes spp. and Mustela spp.) from areas with endemic fox trichinellosis may be further evidence against hypothesis a); however, nothing is known about the infectivity of T. britovi for these hosts.
CONCLUSIONS
The results indicate the dominant and perhaps unique role played by the red fox in maintaining the sylvatic cycle of T. britovi. If further field trials should confirm the observations made to date on cannibalism, the eco-ethology of the red fox would emerge as the key factor in the epidemiology of this parasite. The recent demographic explosion of wild boar in Italy and the increased consumption of meat from this animal have drawn the infection risk a little closer to humans without "changing the rules of the game", which were already perceived thirty years ago (14) , when the wild boar was still rare in the western Alps. Interaction of public health education and wild boar meat inspection is likely to minimise this risk in Italy. A fitting example is the positive wild boar reported here, the consumption of which would have probably resulted in an outbreak in the human population. 
